Summary: The authors admit that the conjunctive-muscular constitution of the walls of the superior venae cavae throughout the length of the intrapericardium segment and the debouchement in the right atrium, associated with the presence of a myocardium sheath can be made up of a functional device of sphincter form able to act on the control of the blood flow to the interior of the arterial chamber as well as stopping blood flow during the arterial systole. The fixation of the venous wall to the deep chamber of the serous pericardium, contributes to growth in resistance during the elevation of venous pressure, making possible the preservation of integrity of the superior venae cavae. The expansion of fasciculi of nodal fibers in the right wall of the superior venae cavae permits that the unlocked impulse in the S-A node also reaches the vascular wall contributing to the shortening and diminution in caliber of the vein.
The presence of fasciculi of cardiac muscle fibers incorporating themselves into the walls of the superior venae cavae were identified by Dentici (1931) and Testut, Latarjet (1945) . The modifications in structure of the venous wall in relation to the individual's ages were partially studied by Bucciante (1966) , Chiarugi, Bucciante (1971) . Also, the classification of the venous wall was done by Dubreuil (1928) and Dubreuil, Lacoste (1931) .
The intrapericardium segment of the venae cavae presents short length, and in its wall fasciculi of striated cardiac muscle fibers pertencing the right atrium are found. At this point, the venous wall is wrapped in a serous sheath dependant on the visceral membrane of the pericardium sack covering the anterior and posterior parts and the right edge (Testut, Latarjet, 1960) . The root of the superior venae cavae near the mouth of the right atrium presents a prominent layer of cardiac muscle fibers shown in spiral form in the adventitial tunic designated as Wenckbach's ribbon (Licata, 1961) . Simionescu, Simionescu (1977) verified that the medium tunic is thinner in some areas of the superior venae cavae permitting the muscles of the adventitial to come into contact with the intima. The cardiac muscles are extended upwards a short distance to the walls of the venae cavae and the lungs.
Material and Methods
The anatomic material used in the present investigation was obtained from dissected cadavers of Brazilian individuals up to 50 years of age (adults) and over 50 years of age (aging), of both sexes, furnished by the Department of Pathological Anatomy of the Medical College of Botucatu UNESP.
The eight hearts previously identified as being from adults and aging individuals were set in a solution of 10% formaldehyde for three months. After the fixation we made the dissection and resection of the superior venae cavae, separating it in three distinct segments, which permitted the studies of its walls at the following levels: 1) Intrapericardium segment 2) Debouchement in the right atrium 3) Intracardiac segment In the dissection and resection of the superior venae cavae segments, the epicardium, which possibly covers all of the walls of the vein and part of the wall of the right atrium near the debouchement of the venae cavae were conserved.
The venous segments, as were identified and isolated, were put into wax, and in these blocks of wax longitudinal and senate crossed cuts were made ( Fig.  11 ) with 10 um in width.
For the microscopic-anatomic studies of the superior venae cave the following methods of coloration were utilized: (according to Ganter, Jolles, 1970) 89 trichromic by Van 
Results
The intrapericardium segment of the superior venae cavae in adults and aging individuals presents two distinct walls with width, constitution and behavior completely different from the conjunctivemuscular component.
The thin, right wall (Figs. 1 to 6) is found to be made up of three tunics. The intima shows a thin elastic subendothelial net of longitudinal extended spots in relation to the vascular axis, possibly having characteristics of a limitedly elastic internal membrane. The mean shows itself to be formed by fasciculi of disposed colagen fibers, in their majority, circular, while the others orient themselves longitudinally and obliquely, interlinked by thick fasciculi of longitudinal elastic fibers. In this tunic appears, at times, delicate fasciculi of smooth circular muscle fibers, adhered by fasciculi of disposed colagen and elastic fibers in all senses. The adventitial is thicker than the tunics, presenting numerous and volumous fasciculi of striated circular cardiac muscle fibers with morphologic and structural characteristics of nodal fibers (Figs. 1, 2, 3, 5, 6). Involving and interlinking these fasciculi, delicate fasciculi of colagen and elastic circular and oblique fibers are found. Near the fasciculi of the striated cardiac muscle fibers, nervous fibers are evident (Figs. 1 and 3 ) as well as a large quantity of adiposis subepicardiac tissue and blood vessels. Incorporating itself into the external layer of the adventitial tunic, is the visceral blade of the serous pericardium (Fig. 7) .
The thick left wall of the intrapericardium segment of the superior venae cavae (Figs. 1, 8, 9 , 10, 11) shows a thin elastic subendothelial layer longitudinally disposed in relation to the vascular axis, possibly having the meaning of a limited internal elastic membrane. The mean is found to be formed by delicate fasciculi of colagen fibers oriented, in their majority, circularly, while the rest arrange themselves obliquely and longitudinally. Uniting these fasciculi are fascicull of elastic longitudinal and circular fibers. The adventitial (Figs. 9 to 11) is thicker than the tunics, made up of numerous and volumous fasciculi of disposed striated cardiac muscle fibers in two layers: the more internal ones orient themselves longitudinally, while the more external ones direct themselves circularly in relation to the vascular axis. In this last layer, fasciculi of oblique striated cardiac muscle fibers are manifested in smaller numbers. Uniting the fasciculi of muscle fibers are thin fasciculi of elastic fibers. Interlinking the external layer of the adventitial tunic with the visceral blade of the serous pericardium there are found to be evident great quantities of adiposis subepicardiac tissue and blood vessels (Figs. 1 and 11) . In certain portions of this vascular wall, volumous fasciculi of disposed cardiac muscle fibers in both layers, in the longitudinal sense were also observed ( Fig. 10) as well as orienting themselves only circularly in relation to the vascular axis.
Near the debouchement in the right atrium, the superior venae cavae still shows two walls: a thin right one; and the other, thick, at the left. The left wall (Fig. 12) shows in the intima tunic the elastic subendothelial net; the mean presents beyond the fasciculi of colagen and elastic fibers, also fasciculi of smooth longitudinal muscle fibers. In the adventitial volumous and numerous fasciculi of cardiac muscles longitudinally disposed. In the internal layer can be identified, while those in the external layer direct themselves circularly in relation to the vascular light. Together with these, some fasciculi of circular cardiac muscle fibers with characteristics of nodal fibers were found, as well as being found blood vessels and a great quantity of subepicardiac adiposis tissue pertencing the visceral blade of the serous pericardium. The right wall (Figs. 13 to 15) presents the endothelium supported by a thin elastic subendothelial of longitudinally extended spots in relation to the vascular light the mean is made up of fasciculi of colagen fibers obliquely and circularly oriented, interlinked by thick fasciculi of longitudinal elastic fibers. Sometimes, in this tunic, fasciculi of longitudinal smooth muscle fibers are evident (Fig. 14) . In the adventitial, volumous fasciculi of circular striated cardiac muscle fibers are found (Figs. 14 and 15) interlinked by thick fasciculi of oblique and longitudinal colagen fibers and fasciculi of oblique elastic fibers. Outside of the adventitial tunica great quantity of subepicardiac adiposis tissue of the visceral blade of the serous pericardium is observed.
Still closer to the debouchement in the right atrium, the thick left wall of the superior venae cavae (Fig.  16 ) is made up of three distinct tunics: the intima presents a thin elastic subendothelial layer; the mean shows delicate fasciculi of longitudinal smooth muscle fibers adhered by numerous and thick fasciculi of longitudinal and circular elastic fibers; the adventitial still shows the presence of two muscle layers: the internal layer, where the fasciculi of cardiac muscle fibers arrange themselves longitudinally, in their majority, while the rest behave obliquely in relation to the vascular axe; in the external layer numerous and thick fasciculi of circular cardiac muscle fibers are observed. Among the fasciculi of muscle fibers, an arterial vessel of average caliber and a great quantity of subepicardiac adiposis tissue pertencing the visceral blade of the serous pericardium is observed. The thin right wall shows in the intima tunic a thin elastic subendothelial layer; the mean is formed by delicate fasciculi of circular smooth muscle fibers, interlinked by numerous and volumous fasciculi of longitudinal elastic fibers. The adventitial tunic presents numerous and thick fasciculi of circular cardiac muscle fibers, among which volumous fascicull of disposed colagen fibers, in their majority, longitudinal, in relation to the vascular axis are evident. The external layer of this tunic is adhered to the serous pericardium through the subepicardiac adiposis tissue. At the level of the entrance of the superior venae cavae of the right atrium it was observed that the atrial myocardium is disposed in numerous and volumous fasciculi of circular cardiac muscle fibers, which direct themselves to the top trying to incorporate themselves into the external layer of the adventitial tunic of this vessel. In the same way, the thick fasciculi of longitudinal colagen fibers, which are part of the fibrous skeleton of the heart and behaving as the permisium septum, also incorporating itself into the vascular wall are evident. At this level, an arterial vessel of average caliber is found, in such position that the artery of these sinus node can be treated.
In the intracardiac segment (Figs. 17 and 18 ), the walls of the superior venae cavae in adults and aging individuals show themselves to be completely different as for the constitution and thickness when compared to those from anterior segments already described, as well as the vascular light being diminished. In the left wall, the intima still presents a fine, elastic subendothelial layer, while in the right wall the endocardium substituting the elastic subendothelial net of the intima tunic is evident (Fig. 17) . In both of the walls, the medium tunic presents fasciculi of longitudinal smooth muscle fibers adhered by fasciculi of longitudinal elastic fibers. The adventitial is reduced, showing the fasciculi of colagen and elastic oblique and longitudinal fibers continuing themselves with those fasciculi of collagen and elastic fibers which involve the sheaf of the atrial muscles. At this level, the fixation of the adventitial tunic in the atrial myocardi um through the fibrous tissue which corresponds with the permisium is evident. The atrial myocardium in the area of the walls of the superior venae cavae is arranged, in its majority, in a circular direction.
The mouth of the superior venae cavae (Fig. 18 ) in the interior of the right atrial chamber is marked by the presence of a large muscular salience, made up of fasciculi of circular cardiac muscle fibers, interlinked by fasciculi of circular colagen fibers. This muscular salience is called crista terminalis.
In the vascular light before the mouth of the superior venae cavae and the crista terminalis, the odd valve of the superior venae cavae (Figs. 19 and  20) , whose apex directs itself to the interior of the right atrial chamber is found to be evident. The base of the valve is found to be strongly adhered to the myocardium through fasciculi of longitudinal cardiac muscle fibers coming from the atrial muscles, and from numerous and volumous fasciculi of circular colagen fibers, interlinked by fasciculi of elastic fibers coming from the vascular wall. Recovering the surface of the valve, a delicate, thin layer of fasciculi of elastic fibers, which is continued by the limiting elastic internal membrane of the venous wall is found. In the medial portion of the valve all of the fasciculi of cardiac muscle fibers arrange themselves in a circular direction, among which, blood vessels are observed. In the distal extreme of the valve, the surfaces facing as much the atrial chamber as the light of the superior venae cavae are found covered by the endocardium; the fasciculi of circular cardiac muscle fibers are numerous and volumous, interlinking them, fasciculi of circular colagen and elastic fibers are found.
Comments
As it is of the knowledge of the majority of researchers in the cardiovascular area, the structure of the venous wall modifies itself from one segment to another to the same blood vessel in the different regions of the body, as well as suffering structural modifications according to the age and development of the individual. One of the causes of this surprising variation would be the diversity of the mechanical demands solicited by the surrounding tissue and the oscillations of the hydrostatic pressure exercised by the column of the venous blood (Bucciante, 1966) .
The structural characteristics of the intima tunic are directly related to the action of the blood pressure against the venous wall, therefore the adventitial tunic alterates itself according to the factors that act against the external surface of the veins (Petersen, 1925; Benninghoff, 1939, cited by Bucciante, 1966) .
Our microscope findings of the structure of the superior venae cavae in adults and aging individuals in the length of the intrapericardium segment showed that the walls: right (thin) and left (thick) present completely distinct constitution and behavior of the conjunctive-muscular component principally in the adventitial tunic. The intima tunic in both walls is found to be formed by an elastic net of longitudinally extended spots, in relation to the vascular axis, possibly having the meaning of a limited internal elastic membrane; the medium tunic, also in both walls, is made up of fasciculi of disposed colagen fibers, in their majority, in a circular direction, adhered by fasciculi of longitudinal and circular elastic fibers. Still, the adventitial tunic of the right wall is found to be formed by volumous fasciculi of striated circular cardiac muscle fibers presenting structural and morphological characteristics the same as those fibers of the system of conduction of the heart (nodal fibers). These fasciculi of cardiac muscle fibers arrange themselves throughout the entire wall of the intrapericardium segment, being found wrapped in dense conjunctive fibroelastic tissue and surrounded by nerve fibers of the autonomous nervous system. The adventitial tunic of the left wall is found to be formed by numerous and volumous fasciculi of disposed striated cardiac muscle fibers in two layers: the internal ones are oriented longitudinally, while the external ones are directed, in their majority, circularly, in relation to the vascular axis. In some portions of the intrapericardium segment, one notes that this tunic can be formed only by fasciculi of striated cardiac muscle fibers directed in a circular direction or in a longitudinal direction in relation to the vascular axis. Associated with the external layer of the adventitial tunic of both walls, the visceral blade of the serous pericardium is found.
Our microscopic observations of the wall of the superior venae cavae in the intrapericardium segment showed that already at this level the system of conduction of the heart (pace maker) is present, arranging itself in the form of a network of fine muscle fibers differentiated by the entire right wall of the venae cavae. The verification of the system of conduction of the heart localizing itself at this level of the right wall of the superior venae cavae, was not cited by any other author. The treatiests such as Testut, Latarjet (1945) , Bargmann (1968) and Chiarugi, Bucciante (1971) only described that the sinu-atrial node is located in the region of the terminal groove in the understood angle between the debouchement of the superior venae cavae and the right atrium, and is extended by the 2/3 superiors of the terminal groove.
On the other hand, we think that the expansion of the fasciculi of nodal fibers to the right wall of the intrapericardium segment of the superior venae cavae, having the finality of permitting that the unlocked impulse at the level of the sinu-atrial node reaches at the same time, the atrial muscles and the vascular wall. In this way, during the atrial systole the contraction of the venous wall would also occur, leading to the shortening of the vascular segment and, consequently, to the pulsating of the venous blood to the interior of the atrial chamber, as well as to the impediment of the blood ebb by the diminishing in caliber of the vein.
Near and next to the debouchement in the right atrium, the right and left walls of the superior venae cavae in adults and aging individuals are also found to be made up of three tunics. The elastic subendothelial not is found to be present in the intima tunic; the medium tunic shows the fasciculi of oblique and circular colagen fibers interlinked by fasciculi of longitudinal elastic fibers; still in this tunic some fasciculi of longitudinal smooth muscle fibers are evident. The adventitial tunic of the left wall is found to be made up of two layers, where the fasciculi of longitudinal striated cardiac muscle fibers are found in the internal layers, and the fasciculi of circular striated cardiac fibers are present in the external layer. Also in this layer, some nodal fibers pertencing the sinu-atrial node are found to be evident, as well as nerve fibers and blood vessels. In the same way, this external layer of the adventitial tunic is found to be adhered to the serous pericardium through the subepicardiac adiposis tissue.
At the level of the entrance of the superior venae cavae in the right atrium, the myocardium is seen orienting itself circularly, as well as fasciculi of striated cardiac muscle fibers directed toward the ancestor to incorporate with the external layer of the adventitial tunic in both walls. We also observed at this level that thick fasciculi of longitudinal collagen fibers, acting as permisium septums, are going to be equally interlinked to the external layer of the adventitial tunic of the right and left walls.
The analysis of the senate cuts in the walls of the superior venae cavae in the length of the intrapericardium segments, intracardium, and next to the debouchement in the right atrium, permitted us to identify them with characteristics of a propulsive vein and also classify them as being the conjunctivemuscle type. This classification coincides with the one cited by Dubreuil (1928) , and Dubreuil, Lacoste (1931). Contrary to our results, Chiarugi, Bucciante (1971) cited the superior venae cavae as being the receptive type.
A detailed study of the superior venae cavae wall was done by Bucciante (1966) , encountering in aging individuals a small amount of fasciculi of longitudinal muscle fibers. According to the author, this depends on the fact that in this vein, the circulation of return is favored by the action of gravity , remaining this way, the venous wall with the same structural charac-teristics as those found in young individuals. Nevertheless, he observed in the wall of the venae cavae in aging individuals the increase of elastic fibers and of circular smooth muscle fibers. These observations are according to the results obtained from our study.
In the interpretations of the architecture of the venous walls, Bucciante (1966) considered the longitudinal muscles to represent a device of compensation able to assure the adventitial tunic a larger resistance in order to support the strength exercised by the action of gravity. Still, he described that the muscles would function as a propeller apparatus of the blood flow, helping the general mechanisms of circulatory return (vis a tergo, thoracic aspiration) and substituting in this way, the mechanisms of propulsion of the blood flow, made up of tonic and clonic contractions of the muscles adjacent to the blood vessels. Benninghoff (1930) cited by Bucciante (1966) related that the longitudinal muscles present in the venous wall would have the function of impeding the tonic contraction, the excessive repose of the veins in the direction of the largest axis of the vessel; this situation would occur with the increase of internal pressure or by the traction coming from external forces.
Contrary to our findings and to the findings of Portal (1903), Rauber, Kopsch (1914) and Bucciante (1966) , the structure of the wall of the superior venae cavae was described by Ranvier (1875), cited by Dentici (1931) and Salvi (1929) , as lacking smooth muscle fibers.
Still, according to the citations of Dentici (1931) , the medium tunic is absent in the wall of the superior venae cavae of the newborn, the child, and the old; but it is always present in the adolescent and in young adults. In the aging individual it is inconsistent. These observations do not coincide with our results, since we observed the medium tunic appearing sometimes reduced, but in a constant manner in the walls of the superior venae cavae, provided that the intrapericardium segments, intracardiac and in the debouchement in the right atrium of the heart, as much in adult individuals as in aging individuals. These findings coincide partly with the citations of Miyake (1929) cited by Dentici (1931) , Dubreuil, Lacoste (1931) and Simionescu, Simionescu (1977) .
The conjunctive muscular constitution of the walls of the superior venae cavae at the length of the intrapericardium segments, intracardiac and in the debouchement in the right atrium, associated with the behavior of the fasciculi of striated cardiac muscle fibers describing systems of spirals trying to incorporate themselves into the external layer of the adventitial tunic, reinforced still more by the arrival in this layer of fasciculi of colagen and elastic fibers pertencing the permisium, these venous walls verify a tonacity and a certain elasticity. This conjunctive muscular component behaves, in this way, as a functional device of sphincter form, able to act in the control of the blood flow to the interior of the right atrial chamber, and also to impede the blood ebb during the atrial systole. We admit, still, that the architecture of the conjunctive muscle component present in the vascular wall can act, permitting movements of lengthening, shortening and variation in caliber of the vessel. These microscopic observations, as well as functional interpretations of the structure of the wall of the superior venae cavae which we made, were not mentioned by any other researcher.
Our microscopic observations of the walls of the superior venae cavae in adult individuals and the aging at the level of the intrapericardium segment and in the debouchement in the right atrium, also showing that the external layer of the adventitial tunic is found to be constantly adhered to the profound layer of the serous pericardium, through the subepicardiac fibroadiposis tissue. We think, equally, that the fixation of the vascular wall to this conjunctive circumjacent structure, can contribute to increase the resistance of the walls during the elevation of the venous pressure, making possible in this way, greater protection, as well as the preservation of the integrity of the superior venae cavae.
Still, to our understanding, the presence of volumous fasciculi of striated cardiac muscle fibers coming from the atrial muscles, which forming systems of spiral circles completely the right and left walls of the superior venae cavae trying to incorporate itself into the external layer of the adventitial tunic in the entire intrapericardium segment to the debouchement in the right atrium, reinforced by fibrous permisium septums and to the profound layer of the serous pericardium, they would have the finality to reinforce the vascular wall and increase the resistance of the venae cavae during the increase of systolic pressure of the right atrial chamber.
In the same way, we believe that this functional device of sphincter form existing in the entire intrapericardium segment and in the debouchement, associated with the atrial circular muscles which surround the entire intrapericardium segment of the superior venae cavae, can cooperate in the propelling of the venous blood flow from the right atrial chamber to the right ventricle.
The presence of this myocardium sheath was also described by Dentici (1931) , Licata (1961) , Bucciante (1966) , Chiarugi, Bucciante (1971) , and Simionescu, Simionescu (1977) arranging itself only at the level of the debouchement of the superior venae cavae in the right atrium.
The existence of the myocardium manthe was also identified in the diverse segments of the human coronary breast by Faure (1922), Tandler (1929) , Bucciante (1940) Piffer, Zorzetto (1986) observed the presence of the functional device of sphincter form and myocardiac constitution that completely surrounds the superficial and profound walls of the human coronary breast, directing itself from the proximal segment to the debouchement in the right atrium, whose function would be that of auxiliary to venous drainage of the breasts, as well as to impede the blood ebb during the atrial pre-systole.
In the intracardiac segment the walls of the superior venae cavae are shown to be completely different in constitution and thickness when compared to those of the intrapericardium segment and of the debouchement in the right atrium. The left presents the thin elastic subendothelial net, while in the right wall the endocardium substituting the elastic net of the venous wall is evident. The medium tunic is reduced, finding itself formed by fasciculi of longitudinal smooth muscle fibers adhered by fasciculi of disposed colagen and elastic fibers in the longitudinal direction. The adventitial equally reduced, it presents itself constituted of fasciculi of colagen and elastic oblique and longitudinal fibers. This tunic is found to be strongly adhered to the atrial cardiac muscles through the permisium fibrous septums. The myocardium arranges itself almost completely in a circular direction around the walls of the intracardiac segment of the superior venae cavae.
Our results of the structure and of the behavior of the conjunctive muscular tissue present in the walls of the superior venae cavae at the level of the intracardiac segment, were not commented on by any other researcher.
The crista terminalis was equally observed in the histological cuts, situated near the mouth of the superior venae cavae. It is found to be made up of volumous fasciculi of striated cardiac muscle fibers interlinked with fasciculi of circular colagen fibers. We verify that these fasciculi pertencing the crista terminalis are directed initially to the anterior part of the mouth of the venae cavae, and later they are arranged above the anterolateral border of the mouth. The presence of these fasciculi of the crista terminalis together with the mouth of the superior venae cavae, was also described by Testut, Latarjet (1960) . We shared in the same point of view as these authors in that they referred to the action of the crista terminals during the atrial systole, helping the musculi pectinati in the stimulation from the venous blood to the right atrioventricular mouth. We still admit that the crista terminalis, because of its position next to the superior venae cavae, can act in the direction of obstructing the mentioned mouth during an atrial systole, trying to impede the blood ebb to the interior of the superior venae cavae.
At the level of the intracardiac segment of the superior venae cavae, we observed that with certain frequency the presence of the odd valve of the superior venae cavae is transversally disposed in relation to the vascular axis, showing the disposed apex to the interior of the atrial chamber. The structure of the valve is conjunctive-muscular; the base is strongly adhered to the atrial myocardium. The proximal, medial and distal extremities of the valve are made up of fasciculi of circular striated cardiac muscle fibers interlinked with elastic fibers. Recovering the venous surface of the proximal and medial extremities of the valve, there exists a thin elastic subendothelial layer, which is continued by the limiting internal elastic membrane of the venous wall. But in the distal extremity of the valve, the cardiac venous surfaces are covered by a thick layer of fasciculi of colagen and elastic fibers continued by the endocardium of the atrial chamber.
Up until now, no authors have made citations about the structure of the valve of the superior venae cavae.
Using as a base these microscopic findings, we can admit that the valve of the superior venae cavae acts not only in the directioning of the blood flow to the right atrial chamber, but also in obstructing the mouth of the venae cavae trying to impede the blood ebb during the atrial systole. This function of the valve, we believe to be aided by the crista terminalis present at the level of the mouth of the venae cavae, as well as by the functional myocardium device of sphincter form existing in the walls of the superior venae cavae from the intrapericardium segment to the debouchement in the right atrium of the heart.
